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DEVELOPMENT OF TISSUE-BASED TOXICITY REFERENCE VALUES
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Step 2:

Are there 3 or more 
NOAELs in REP or 

GRO?

Step 4:

Calculate the geometric mean of 
NOAELs for REP and GRO

Step 3:

At Least one NOAEL 
for REP or GRO?

Step 5: 

At least 3 
LOAELs for 

GRO or REP?

TRV = lowest 
LOAEL / 10

YES

Step 6: 

At least 6 NOAELs or 
LOAELs for all 

endpoints?

TRV = Highest bounded NOAEL 
below lowest bounded LOAEL for 

all endpoints or lowest value 
(NOAEL or LOAEL) if paired 

values not available

No TRV can be 
derived

Is NOAEL < 
lowest bounded 

LOAEL for REP, 
GRO or MOR?

TRV = Lowest 
NOAEL for GRO, REP 

or MOR

TRV = Highest bounded 
NOAEL below lowest 
bounded LOAEL for 
REP, GRO or MOR

Is geometric mean 
NOAEL < lowest 

bounded LOAEL for 
REP, GRO or MOR?

TRV = geometric mean 
of  NOAELs for REP 

and GRO

Is Mechanism of 
Toxicity Addressed?

NO

TRV = Highest bounded 
NOAEL below lowest  
bounded LOAEL for 

appropriate effect group

Step 1:

Are there at least 3 
toxicity values for 2 

species for REP, GRO or 
MOR?

REFERENCE:
Figure From Usepa (2003): Attachment 4-5

10/16/09 SYRACUSE, NY-ENV/CAD-DJHOWES
B0001124/0001/00006/CDR/01124F01.CDR

ug/g ww - micrograms per gram wet weight

NOAEL - No observed adverse effects level

LOAEL - Lowest observed adverse effects level

Rep - Reproduction

Gro - Growth

Mor - Mortality/survival
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U.A7-1Toxicity Reference Value Development Procedure
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Bounded 
Results

Geometric mean for 
NOAELs for reproduction 

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 8.35

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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Cadmium Toxicity Reference Values for Kidney Tissue
Figure
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Bounded 
Results

Geometric mean for 
NOAELs for reproduction 

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 8.35
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Bounded 
ResultsGeometric mean for 

NOAELs for reproduction 
and growth = 5 4

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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 U.A7-3
Cadmium Toxicity Reference Values for Liver Tissue
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Bounded 
ResultsGeometric mean for 

NOAELs for reproduction 
and growth = 5.4

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 3.63
(Result #776, Table 2)
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Geometric mean of 
NOAELs for growth = 2.77 
ug/g

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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U.A7-4
Chromium Toxicity Reference Values for Kidney Tissue
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Lowest NOAEL for growth 
and survival= 1.28 ug/g

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival

Casmalia Resources Superfund Site
Final Remedial Investigation Report Figure

U.A7-5
Chromium Toxicity Reference Values for Liver Tissue
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and survival= 1.28 ug/g



10

100

1000

10000

C
op

pe
r u

g/
g 

(w
w

)

Rep-NOAEL

Rep-LOAEL

Gro-NOAEL

Gro-LOAEL

Mor-NOAEL

Mor-LOAEL

Bounded 
Results

TRV = Geometric mean for 
NOAELs for reproduction 
and growth = 83.9

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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Copper Toxicity Reference Values for Liver Tissue
Figure

U.A7-6
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Bounded 
Results

TRV = Geometric mean for 
NOAELs for reproduction 
and growth = 83.9
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Bounded Results

Geometric mean for 
NOAELs for reproduction 
and growth = 18.7

TRV = Highest bounded 
NOAEL l th l t

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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U.A7-7
Copper Toxicity Reference Values for Kidney Tissue
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Bounded Results

Geometric mean for 
NOAELs for reproduction 
and growth = 18.7

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 3.65
(Result #2113; Table 3)
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Bounded 
Results

Geometric mean for 
NOAELs for reproduction 
and growth = 6.89

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 5.65
(Result #2775; Table 5)

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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U.A7-8
Lead Toxicity Reference Values for Kidney Tissue
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Bounded 
Results

Geometric mean for 
NOAELs for reproduction 
and growth = 6.89

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 5.65
(Result #2775; Table 5)
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Bounded 
Results

Geometric mean for 
NOAELs for reproduction 
and growth = 3.21

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 0.643
(Result #2775; Table 6)

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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U.A7-9
Lead Toxicity Reference Values for Liver Tissue
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Results

Geometric mean for 
NOAELs for reproduction 
and growth = 3.21

TRV = Highest bounded 
NOAEL lower than lowest 
bounded LOAEL for 
reproduction, growth or 
survival = 0.643
(Result #2775; Table 6)
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Bounded 
Results

TRV = Geometric mean for 
NOAELs for reproduction and 
growth = 58.8

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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Zinc Toxicity Reference Values for Kidney Tissue
Figure
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Bounded 
Results

TRV = Geometric mean for 
NOAELs for reproduction and 
growth = 58.8
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Bounded Results

TRV = Geometric mean for 
NOAELs for reproduction and 
growth = 74.5

ug/g ww - micrograms per gram wet weight Rep - Reproduction
NOAEL - No observed adverse effects level Gro - Growth
LOAEL - Lowest observed adverse effects level Mor - Mortality/survival
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Zinc Toxicity Reference Values for Liver Tissue
Figure

U.A7-11
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Bounded Results

TRV = Geometric mean for 
NOAELs for reproduction and 
growth = 74.5


	Insert from: "Fig 1. TRV Procedure_Final RIR_v01.pdf"
	Page 1


